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(57) Hao6peTCHHe othochtc* k He*reAO- 
6MBawuefl npoi-MBneHHOcTH h npeAHasHaue- 
ho Ana pcMowra oftcaaKux KOJIOHH H Hso- 



ABUKH oOBOAHHBmHXCB nOOAyXTKBIMX W1BC- 

tob b soHe ne P 4»pauMM. UeJib - ooecne- 
qeHHe'sKOHomw MarepMana nnacrup* . Ha 
rpyfiax cnycxawT rHAPawu «e Jaxe- 
pu c ynnoTHMTcnbiw»« BJieMeKra»« h yc- 
T aaoBneH»ifl Ha hhx nnacTupb. 3aTeM 
BepxKHft Topeq WMW.ro ynnoTHHTenbHoro 
sneMeirra rHApaanHMecicoronaxepa paa- 
Hemam hbiipothb »«HeH rpana«u HHrep- 
sana BerepMCTHMKOCTH. flmmy nnacTupa 

BUMHCIMWT HO M8T6MBTM1BCX0A *0 P MyJie, 

np6M3BOA«T sanaxepoBxy ynnoTHHTenMWx 
aneneHTOB naxepa b Kowewx yiacrxax 
nnacTwpx m pacmHpetwe Jinacrwpa no sceft 
Aimue arret* cosa»>«« HsfiMToinoro Aaane- 
» kmx b ynnoTHHTe/ibtux tnemmax oaxepoB h 
' B MeaaiaxepMofl sone. Taxoe pacnono**- 
HHe nnacTMpa oCecnewBaer coxpaHHocxb, 
ero H oScaAHoft xobohbh b MHTcpsanc , 
ocnafineHHOM otbcpcthbw. 4 wi. 



r 



HsoOpcTCKKe OTHOCHTCII K MC^TeAOOU- 
guneft npo»«nneHHocTH, a hmbhho x 
cnocooaM peMonra o6caAHMX Kono «"' * 

TBXme HSOM1VIH 06BOAHMBBMXCX npCWX 

thbhmx nnacroB b sow r 2 p*opainm. 

Uenbo H3o6peTeHHB HBn*eTCH oCecne 
Heme 3KOHOMHH MaTepwana r-iacrup?. 

Ha 4«r. 1 naoopameK naxep CABoen 
HMfl ntAPasnHMcexMA (OPC) c ycraHOMeH- 
hmm Ha H6M nnacThipeH b rpaHcnopTHOM 
noiioxeHHr.i na *Hf. 2 - to *e. npH _ 
9 anaxepoBxa ero ynnoTHHTenbKUX oneneH 
tob na miacTMpe; Ha 4*r. 3 - to *e, 
nP H npHxaTHHKOKueruxy^cTxoB nnacTU 
pr. k o6caAHoB kohohhc; Ha <Jnr. *• 
to «e. npn 3 aBepmcHMH npnxaTHH xonue 



bhx yuacrxoB h A c4»PMHpoBaHHH cpe A He- 
ro ysacrxa nnacTup* «o xacamt* -c BHyr- 
pemteft noBcpxHOCTbio oocanHoft xohohku. 

CnocoO ycraHOBKH nnacwp* b Hirrep- 
sane HerepMeTHiHOCTH oocaAHoft xoaoh- 
ttt pcanHsyeTCH cneAywuHM oSpasoH. 

Ha rHflpaBiiHMecxHft inaxep,, bwhombio- 

«^ft BepXKHft I H HHBHHft 2 ynnoTHHTejib- 

mie sneMeKTbi, Mcxay kotopui« paaMeujeH 
AH^cpcHuwanbHbJfl wianaH 3, ycTaHaanH- 
VaeTCH MeTannHuecKHft nnacTupb 4, xo- 
Topuft <pHxcHpycTcn Ha naxepe ynopaw 5 
H 6. PaccTOHKHe nexAY yimoTHHTenbHUW 
sneMeirraMH I h 2 ycTaHaBJiHBaeTcn b 
saBHCHMOCTH ot flnHKM rwacTupH . oripc- 
fl encHHoro no 3 aan chmo cth , h oSecneie- 
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nannoro BaxpuTua ynnoTKMTejibtux 
sneMeirroji J h 2 xofojeauMH y«jacTxawH 
nnacrupa , 

AnRHa nnacrupa BUonpaeTca b coot- 5 
BercTjatH co cneAynneft s bbhch KOCTbn J 

me L jpmaa nnacTup*, m; 

1^ * AHMua RRTepaana HerepMeTHUHoc- 

TH OtJCHAHOfl KOJJOHHU, m; 

1« |— ffTOHa ynnoTHHTenbHoro aneMeK- 
• • 1t« rBAPajBixHHecxQro naxepa, m; 
P AABJtaate b rHApaamtvecKHx na- 
'xepax npn npuxarHH xoftueaux ^ 
jmacTxoa nnac-rupa t Mlla; . 
. 1 - paccroxBHe ot ycTfcfi ckbokhw 
•no MpzHeft rpaqmpj HHTepBana 
aerepMBTHwocTK oticaAHoft xo-. 
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B - Mogynb ynpyrocTH MarepHana 
• Tpy6 t Ha xoropux cpohsboaht- 
ca cnyck nnacrupa 9 Mlla; 

C - '.OTHonem* BapyjtHoro AKanerpa 
k BayTpeHHexy rpyO, Ha koto- 
pyx npOHSBpflHTdf! cnycx nnacru- 

JU - .ao9$$HtpfaHT IlyaccoHa naTepH- 
ana Tpy0 9 Ha koTopux nponsso-. 
artca cnycx nnacTupfl 
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Ilaxep c nnacmpeM 4 cnycx aoTca^aa 
xacocBO-xoKnpeccopBkix rpyOax (He no-, 
xasaau) » oOcaAHyio xonoHBy 1 x HHTep- 
»any J 0 BerepHBTRWocm 9 ocnaGneBBOHy ' 
oTsepcTHJiNH 8« HhxkhA ynaoTHurenkBuA 35 
aaeMeRT 2 ycTaHaanHBajoT rax 9 htoIJu 
/tro aepxHHft top en Gun aanpoTRB UHXHeft 
rpaBHind MBTepaana 1 Q9 H?h stom paccro- 
<me mctat hhxhhm topuon Bepxnero yn- 
noTHHTenbHoro aneHeara 1 h BepxHefi 40 
rpaHHip* HBTapBana 1 0 coctbbht bchhw- 



45 



ay a, pasHy» 2 .g'.^jcffi ^ H y TOtTUBBXX ^ 10 

yAnuHeHMe HacocHo-xoHnpeccopHux rpy0 
npH ycTaHOBe nnacTupa. Cosnmor b naxe- 
pe H36t*rotKoe a Ban erne nopanxa 2-3 Mlla 
. k aanaxepoBUBaxrr ynnoTBHreHue sneMeH- 
tu ] u- 2 b KpMqeaux y^acrrax nnacrupa 
4 (<t»tr. 2). rioBunajoT Aculeate b naxe-^ 
pe HPacsHpABT ero cRtwa ynnoTHH- 50 

T&nbHUMi 9HeMeBTaMf J M 2 COOTBeTCTBy- 

K/tBHe xonxenue yiacTxn rinacrupa 
(4nr. 3)« Ilocne qero oTxpusaeTca ah$- 
emu* an hHt&. xnanau 3 9 np cab apHT en b- 
mo HacTpoeuKbtft Ha sraaaHHoe naaneHHe, 55 
h paCoqcA * axocrbxt pa amp riot cpeamoio 
lacTb nnacTMp*. Heme me s naxepe no- 
BboaioT ao pac^teTRoro ?4 r cOecneMHBax*- 
mero npHxaTHe xoHueBUX yqacrxoB ruiac- 



Tup* AB&neHMeM F k , npw stom cpeARaa 
sacrb nnacTbipa b HHTepBane l c Ae^op- 
MtpyeTca pacneTKUM A*B/ieHHeM P z «?<r . 
AO xacaKHH c BHyTpCHHefl noaepxHocTbio 
o6c«AHofl KonoHKbi aha HCxnmeKHa Harpy- 
30X aa KHrepBan l fl (4Mr t 4), B npoAec- 
ce ycTaKOBKH nnacTupb 4 awe ere c naxe- 
poM nepeMenjaeTca OTHocMTejibifo Htrrep— 
Bana 1 0 oOcbahor kojiohku sa BejiumiKy 
a/2» bo ojiaroAapa BiJOopy pjuu** nnap- 
Ttapa h cooTBeTCTBywaeA ero opHeHTauHH 

nepCA yCTBHOBKOH OTHOCHTCJlbHO KHXHCA 

rpaBHAu HHTepBajia 1 # , xoKueanie yiacr- 
kh nnacTbipa, npHsaTbie x odcaAuoft xo- 
noHBC, OyAyT HaxoAHTbca aae HHTepBana 
1 0 na pauHOM paccTORHHH a/2 OT COOT-: 
BeTCTaymHx ero rpaiom* Taxoe pacnono- 
sente nnacTwpa oCSecnewr coxpaHBocib 
ero h oticaAHOft kojiohku b" HHTepsan^, 
ocnaOneHHOH OTBepcTHam* 

• o p N'y. n a HsjoOp ■ e f . k a 
CnocoO ycTaHOBKH nnacrupa ~ HHTep- 
Bane HerepMBTHiHocTH oOcaAHofl xojioh- 
bu. BXruoHaxxwA cnycx Ha rpyOax ima~ 
paanH^ecKHX naxepoB c ynnoTHUTehbBfar* 
mi ajieHeirraMH h ycTaHoaneHHoro Ha hhx 
nnacTupHt aanaxepoBxy ynnoTKHTenbBbix 
aneKeKTOB naxepa a KOKueaux y<tacrxax 
nnacrupa h pacmtpeBKe nnacTMpa no 
Bceft AnHBe' nyTeN coaAaBHx HsfeiTOVHoro 
AasneBHa b ynnoTHHTehbKUx siieHeutax 
naxepoa u b HemnaxepHoft sone. o t n h- 
n a » m h ft c a Ten, vro t -c acjibio 
oOecnencKHH 9XObomih MaTepHana nnacru- 
pa 9 nocne cnycxav nnacTupa aepx»ia to- 
peu HHxnero ynnoTRHTenbHoro aneHeHTa : 
r«AP«anMHecxoro naxepa pasHemajor Ha- 
npoTHB HHXHeft rpaHKUu HHTepBana He- 
rep MeTKIHOCTH f B AJIHHy lUiaCTUpH BblOR- 

panr B cootbctctbhh co cneAywuefl sbbh- 

CHKOCTblO " 



TAe L - ArtMHa nnacrupa 9 m; 

l 4 - nnHHa HHTepBana HerepMerHti- 

HOCTH OtfCdAHOft KOJIOHKU 9 M; 

^u.f"" AnHHa ynnoTHHTenbHoro 3JieMCH- 
Ta rHApaajTHHccKoro naxepa, h; 
• P - AasneKHe b rHApaanHMecxHX na- 
xepax npn npHxaTHH xoKueBux a 
yuacTXOB nnacTwpa, Mlla; 
1 - paccTOHHHe ot ycTba cxb axHHu 
ao BepxHefl rpaHMObi HHTepBana 
HerepMCTMMHocTH oGcaAKoA xo- 
noHHbi, m; 
E - Monynb ynpyrocTH MaTepHana 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 



Page 1 



1601330 



1601330 
1 



The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 



Page 2 



1601330 



1601330 
2 



portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

(i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval Iq. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 
. . P /(1-2h) 

is the quantity a, equal to 2 f ' , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P h where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval lo of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /q, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of a/2 from its corresponding boundaries. Such a 



pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

lo is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

fi is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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/p.e. 



Fig. 2 
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Fig. 3 



Fig. 4 
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